Geographic locations of horse sera sample collection -Between 2004 collection -Between -2009 , serum samples were collected from 753 horses from the states of São Paulo (SP) (n = 183), Minas Gerais (n = 15) and Rio de Janeiro (RJ) (n = 200) in Southeast Brazil, from the state of Paraíba (PB) (n = 88) in Northeast Brazil and from MS (n = 267) in Central-West Brazil. All participating horses were healthy at the time of blood collection and had no history of central nervous system infection or Flavivirus vaccination. Furthermore, the horses enrolled in this study had not travelled to areas in which WNV had been reported previously. A blood sample was collected from each animal by jugular venipuncture using vacutainers. Serum was separated by centrifugation and kept at -20ºC until use. The sample collection and handling procedures were approved by the Animal Ethical Committee of the University of São Paulo (USP).
Screening of horse sera by ELISA -Domain III of the flavivirus envelope protein is known to contain the critical antigenic epitopes that react with neutralising antibodies during Flavivirus infection. Therefore, we generated recombinant antigens consisting of domain III (rDIII) of WNV, Saint Louis encephalitis virus (SLEV) and Rocio virus (ROCV) in Escherichia coli (Chavez et al. 2010 ). An rDIII-ELISA was conducted according to a protocol previously standardised at the Virology Research Centre, School of Medicine of Ribeirão Preto, USP (Chavez et al. 2013 ). All sera were tested by rDIII ELISAs specific for SLEV, ROCV and WNV. Samples were considered positive at a dilution of 1:100 based on a cut-off point calculation.
Neutralisation test (NT) -Serum samples that tested positive in the WNV rDIII-ELISA, but not in the SLEV or ROCV ELISAs, were subsequently subjected to a NT, as previously described (Hawkes 1979 Serum samples from 79 horses (10.5%) tested positive for WNV by rDIII-ELISA. Of these, only nine (11.3%) neutralised WNV, with reciprocal neutralising titres ranging from 16-128 in the NT (Table) . Eight of these samples were isolated in MS and one was from PB (Figure) . All other serum samples that tested positive in the WNV rDIII-ELISA, including those from animals of the southeastern states of SP (n = 19) and RJ (n = 34), tested negative in the NT.
It is possible that many of the sera samples tested positive in ELISA as a result of assay cross-reactivity with other flaviviruses; these animals could have been infected by multiple flaviviruses during their lifetimes. In light of this, we considered only the serum samples that reacted in both the rDIII-WNV ELISA and WNV-NT as positives. Our results corroborate a report from 2011 showing that WNV-neutralising antibodies were found in 3% of the horses sampled in MS (Pauvolid-Corrêa et al. 2011). Recently, WNV-neutralising antibodies were found in horses and chickens sampled in the state of Mato Grosso (Melandri et al. 2012) . It is possible that WNV was introduced, most likely by migratory birds, to the wildlife of the Pantanal region, which is a sanctuary for flora and fauna. It is well established that birds from North and South American countries migrate to certain Brazilian regions, including the Pantanal, each winter. Due to the large diversity of flora and fauna, as well as the high density of mosquitoes found in the Pantanal, this region may support the establishment and spread of WNV into other regions of the country (Pauvolid-Corrêa et al. 2011 ). Between 2006 -2008 
